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(54) yCTPO«CTBO A™ PEMOHTA 06CA/J- 
H0C1 KO/IOHHU B CKBAXMHE 

(57) M JoCpeTeNMe othocktca k axcnityaTauMM 
He^mHux if risoaux saaaxMH m moxst 6ua 

HCOOAW30MHO npM HapatUMMHMM ueMdMTHO- 
ft) KOSUU* H C09AAHHM 3Kp*H0t MS TiMHONiJt* 
MUX MATepM«ilOS 3« o6caAHOA KOAOHHOA. 

Ucaw - pacuinpeHHe TexMOAorwecxnx aoa- 
MOXHOcreA yc.poAcraa aa chct ofecnreMM* 
OAHOtpeMeHHoro c ycraHoaxo* peMOHTHOro 



nrrpySxa timhonhpomnhji sakoaohhoa jo- 
hu. An* 9Toro paAnaAmuo oTaapcnut noiioro 
urroxa napaxptmi • mcxoamom noAoxeHMM 
repMenrmuMM naparopQAxaMM txaxAy rxAPo- 

UIMMHAPtMM. ROAUA UfTOR B HMXHeA V3CTM 
MMOeT yCT«H0M6HHUA H» HOM C B03MOXHO- 

ctvk> orptHMseHHoro ocaaoro napeMetueHM* 
MMamhap*n*ckmA napexpuaaTeAb c 4>pmxuh- 
ohhum ^oHapeM. B no/iOM ujtokc iioa mmamh- 
APMiecxMM neporpw»aTc/ioM awnoAHeHM 
piAH*flw« we oraapcnt*. UmuhmapmhccxmA nc- 

paxpUMTd/lk yC7»HOMCK C B03M0XH0CTU0 

napaxpwTM* tiocaoahmx npw xoa« uttoxa 
aaapx. flociie saxa^xM m npoAaaxu TaMnottax- 
Horo Matepnaiia pacnoAaraxrr pomowthmA 
narpyCox Hanpoma johw MapytucHM* o6c«a- 

HOA XOAOHHU. n©p«MOU;OMHCM ycTpoAcraa 

aaapx napaxpuaam paAManwHue otbcpctmr 
MMAMHAPMsacKMM nepexpwaaTeAeM. 3arcM ■ 
ycrpoAcrae cosAam paGosee a»m*cm mo. FTpn 

3T0M NKOpW axOAHT a 2WUenACHMa C KOAOHHOA. 
2 HA. 



Is 



M306peTCMMC OTHOCHTCA K 6ypCHHK> M 

3KcnAyarauMM He$TflHux m raaoaux cxaaxjtx m 
moxot wcnoAW30BaTwcA rp* HapauiMMNHM 

UCM6HTHOTO KO/IWqa H C03ABHMM axpaHOB MS 

raMnoHaxNwx MaTbpnaAoa sa o6c*ahoA xo- 
ao h ho a c nocAeAY»omeA rapMatMsaunaA 06- 
caAHoA xoAOHHy MaraAAinacKHM fuiacrupeM 
a Ha^TAHWX, raaoawx h aoA*HMX cxaaxMHax. 

UfiAtio M3o6p«TCMMa aaAAOTca pactuttpe- 

HM6 TBXHOAOniMeCKMX a03MOXMOCTOA ycTpoA- 

craa nyTOM oCacrweMwx oAHoapaMaimoro c 
yctaHoaxoA peMOHTHOro narpyOxa rawrKw^ 

pOaaHHH UKOAONHOA 30MW. 



. Ha ♦nr. 1 HaofipaxceHO ycTpoACTao Ana 
paMOHTa oOcaAHOA koaohhu a cxaaxcMHe. cny 
meHHoe a cxaaxHHy, a momcmt saxasxH ibh- 
noMMpyiotuaro MaTcpnana; Ha 4>wr. 2 - to xe. 
npM ycraHoaxa naacrapa. 

YCTpOACTaO AAA pOMOHTa o6caAKoA ko- 

aohhu a cxaaxMHa coctomt to a xopa 1 . cnyxa- 
lAero AAA onopu ytTpoAcTaa na xoAOHHy, 
rHAPiaAMHoexoro AOMxprra a awAe xopnyca c 
nocAaAOaaTaai»MO ycraNoaAeHHUMM a hcm 
mAPOUHAMKApaMM 2 c rcpMCTMSHUMM ncpcro- 

PQAKAMH 3 MttJIW HMMM. B KOpfiyCC TCAftCXO* 

' nimacxM ycraHoaAOH roaua uitok 4 c tiopui- 

HAMH 5, paCnOAOXeHMUMH a rMAP014MAHHA~ 
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pax. m paAMankHU mm otbcdctmumm A an* cb*- 

3M nO/)OCTM UITOKB C nO/1 OCT AM 14 rMApOUMAMM- 

apob. PaAHa/iwMue oTiepcTMn A neptxpuTw b 
mcxoahom no/iOMCMMM rcDMCTMSHUMM nepe- 
ropOAxaMM MeJKfly um/imhadjmm. 8 mmxmbA 5 
Macro no/ioro urroxa ycraHO&sieHd rnApaa/iM* 
lecxaji AopHMpyiouisA rojioaxa 6. 

MexAy KOpnycoM m iMAPaa**HecK0A ao- 
pHMpyioiueA ro/toaxo* pacnoaoxeH peMOMT- 
huA naTpyoox 7, B mmxhoA mbctm nwioro 10 
urroxa noA nwwanwHeotoA AopHMpyiouieA 
ror^BKoA ycTBHoenen c bojmoxhoctho orjte- 
MMscMHoro oceaoro nep*MeiM«HMA umamhapm- 
ncckmA nepeKpwMTen% 8 c $pmkumohnum 
<froHapeM, a noA UMAMHApmecxMM nepexpu- 15 
aareneM a nonon uitoko BunonMenu paAHa/ib- 
h u e oTaepcma 9 Ann unpicy/inuHM bmcxoamom 
n oaox e h mm TaMn oh axMoro MaTepwa/ia. B 
Bepxnert MacTM hoauA urrox 4 xecrxo cbhmh 
c TpaxcnopTHoA koaohmoA Tpy5 (nacocHO- 20 
KOMnpeccopnwMM Tpy6aMM) 10. 

YctdoActbo Ana peMotrra oocaAMoA ko- 
aohmu b CKeaxMHe pa6oTaeT oieAyioiUMM o6> 
paaoM. 

noc/ie cnycxa ero Ma TpancnopTHoA ko- 25 
aohmc Tpy6 a cKaaxMHy pa A"a/iw Hue OTeep- 
CTMA 9 pacnonaraiOTCJi ManpoTMa 3ohu 
MapymeHMfl ofcaAHoft koaohhu. OTxpuaaiOT- 
ca paAHanwMue OTaepcrMa 9 nepeMemeHMeM ' 
ycrpoAcraa bhmj. B mcxoahom roaoxchmm pa- 30 
AHajiwHue OTBCpCTMa A nepexpum. rip* xa- 
kom pacno/ioxeMMM paAHaawKux oxaepcTMA A 
m oTKpuTwx pAfl^anwHbu OTaepcTMflx 9 npoMa* 
BOAMTca aaxasxa TaMnoHaxHoro MarepMBJia a 
30HyMapyuieHMao6caAHoAKOAOHHUM3dAaB- 35 
OMBaMMe ero 3a oocaAMyw Konouny. 

nOC/ie 33K3HKM M npOA^BKM TdMnOHaXHO" 

ro MaTepMana p^cnonaraxrr peMOHTHuA naT- 
py6oic ManpOTM8 3onw HapyuieMM* o6caAMoA 
koaohhu. HepeMemeHMeM ycrpoAcraa aaepx 40 
nepexpuBaioT paAMaAbHue oraepCTMA 9 qM- 

AMHAPMSeCKMM nCp€KpWB8TeA6M 8. 3 37 CM a 

ycTpoAcTBc coaAawT paponee AaaaeMMe. npM 
3tom axopw 1 bxoamt a aaueruteHMe c koaoh- 
hoA. 45 

riepeMeiueNMeM TpaHcnopTHoA koaohhu 
Tpy6 BBepx npoTftmBaiOT rMApaaAMMecxyiOAO- 
pHMpyiou4yx> roAoaxy BHyrpt p«MOHTHoro naT- 
py6xa. OTDepcTMn a uitokb buxoaxt ms 
rcpMCTMMHUx neperopoAOx m xmakoctw no- 50 
CTynaeT a mmamhapu rHApaa/iMHCcxoro aomk- 



para fo>Mr. 2). Hom AantHaAuieA aaxaMxe xha-. 

KOCTM fMAP BilM^eCKMA AOHKpBT flpOTJtrMBaCT 

roiioaxy 6 BMyrpM pomohtmoto naTpySxa na 
AHMMy. paBMyn xOAy nopumeA. Oam apeM6H- 
mo ocyiuecTmnmoT noAV«M TpancnopTHoA KO- 
AOHHU TpyO MB B6AM<4MHy XOffi nOptllHOA 

AOMKpara. OcTaauiytoca sacrw poMOHmoro 
naTpyOxa pacuiMpnioT nporarMaaHMeM rono- 
a km 6 c noMomwio TpancnopTMoA ko/iohhu 

Tpy6 M TBABBOA CMCTCMM, flOCAO pBCUJHpOHMfl 

m npMxarM* peMOMTMoro narpyGxa no aceA 
AAKHe ycrpoAcTBO cnycraoT a xpaAMee hkx- 
hc« nonoxeMMe, OTxpMBaxrr pa^wantMue ot- 
aepcTMa 9, npoMMaaiOT cxaaxMMy ao bumud3 
TBMmmaxHoro MBTepna/ia m noAHMMaor ycr- 
PoActbo Ma cicaaxMHu. 

O o p m y a a Mao6pereMMa 
ycTpoAcrao &* pCMOMTa o6caAHoA ko- 
/iomhu a cxaaxMHe*. Bx/noMaiouiee xopnyc c 
BxopeM m nocAeAoaaTenbHo pacno/ioxeMHu- 

MM a HCM fMAPOUMAMHApdMM C rCpMCTHHHUMM 

neperopoAxaMM MexAy hmmm, Te/tecxonMse- 
ckm ycraMoaneMMuA a xopnyce nonuA uitok c 

nOptllHAMM, paCnOAOXeHHWHM B rMAP0UM/1MH- 

Apax« m paAMan^MWMM OTaepcTMUMH aha cbhsm 

nO/IOCTM UJTOKa C nO/IOCTflMM fMAPOUM/IMHA- 

poa, rMApaanMsecxyio AopHMpyiotoyio rono- 
Bxy. ycraHOBAeHHyio a mmxncA mbctm noAoro 
urToxa. ycraMoaneHMuA MexAy xopnycoM m 
rHApawMHecxoA aop h MpytoujeA ronoaxoA pe- 
momtmmA narpyCox m Tpa hc no pTMyx> xonoMHy 
Tpy6, xecrxo caaaaHHyx) c no/iUM uitokom a 
aepXMeA eronacTM. or/iMsatoiaeeca tcm. 
hto, c titnhto pacuiMpeHMa TexMOAorMMecxMx 
BoaMOXMocre* ycTpoAcTBa nyreH o6ecne«ie- 

MM» OAHOBDCMCHMOTO C yCT3HOBX0A OCMOMT- 

Moro naTpy6xa TdMnoHMpoaaMMa aaxo/iOHMoA 
30MU. paAHa/i^Mue OTeepcma nonoro uitokb 
nepexpwru ■ mcxoahom aoaoxcmmm repMe* 
tmmhumm neperopoAxaMM MexAy tmapoum- 

AMHAPaMM, nDM 3TOM nOAUA UITOK B MMXM6A 

m3ctm MMeer ycTdNoaneHHuA mb mcm c aoa~ 
MOXKOCTkio orpaHMMeHMoro oceaoro ncpcne- 
mcMHn UMAMHApMsecxMA nepexpuB3Tejik c 
♦Pmkumohhum 4>OHapeM. a no/iOM unoxe noA 

UMAHHAPMHaCXMM nCpCKpUBaTCAOM BUnO/lHfr- 
HW paAMBAbMUO OTBCpCTHH. 8 UMAMHAPMMe- 

ckmA nepexpuaarenk. ycTBHoaAOM c bo3mox* 
Mocrno napaxpuTMA noc/ieAHMX npM xoa© no- 
floco urroxa aaapx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 



1686123 
4 



(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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